Silkworm antitrypsin (sw-AT) isolated from larval hemolymph was limitcdly digested by Achromobacter lysylendopeptidase, a-chymotrypsin, subtilisin BPN', subtilisin Carlsberg, papain, or Pseudomonas elastase. Each proteinase could cleave specific site(s) around the reactive site identified for the reaction of sw-AT and bovine trypsin. Amongthese proteinases, only subtilisin BPN' was inhibited by sw-AT, although weakly. By the cleavable amino acid sequence in sw-AT, it was suggested that whether or not these proteinases were inhibited by sw-AT did not solely depend on their substrate specificities.
Silkworm larval hemolymph contains several kinds of protein serine proteinase inhibitors.1 '2) One of them, which we named silkwormantitrypsin (sw-AT, Mr=41,000) can inhibit bovine trypsin. Silkworm-AT forms an equimolar complex with trypsin by an alkali-labile bond with it.
3) The reactive site with trypsin is near the COOH-terminus of SW-AT and the peptide bond at this site is cleaved; two fragments, 36kDa and 5kDa, are produced in the reaction with trypsin. 3) These characteristics resemble those of serpins,4) such as a-1-proteinase inhibitor (a-l-antitrypsin),5) antithrombin III,6) and a-1-antichymotrypsin.7) Most serpins have serine at their P/ positions8) in the reaction with proteinases, with a few exception such as a-2-antiplasmin (Met),9) Cl-inhibitor (Thr),10) and mouse contrapsin (Ala).n) As for sw-At, the newly pro- On the other hand, some proteinases can cleave the a-1-proteinase inhibitor molecule at an other peptide bond near the reactive site (Met358-Ser359). 5) They are not inhibited by a-1-proteinase inhibitor and can inactivate it by the hydrolysis of one peptide bond not at the reactive site. In these cases, the peptide bond selectively cleaved is Ala35O-Met351 for snake venom protease,12) Phe352-Leu353 for Staphylococcus aureus metalloproteinase,13) Glu354-Ala355 for cathepsin L, 14) and for Pseudomonas aeruginosa elastase.15) These facts suggest that the reactive site region of a-1-proteinase inhibitor is exposed on the surface of the molecule. Each proteinase recognizes the target site according to its cleavage specificity. Thus, some proteinases are trapped by a-1-proteinase inhibitor and others handle it only as a substrate. As mentioned above, the amino acid at P/ position of sw-AT in the reaction with trypsin is valine. Reaction conditions of sw-ATwith each proteinase are listed in Table I . Reaction products were analyzed by SDS-PAGE.For the identification of the cleaved peptide bond(s), after stopping each reaction by an inhibitor as in Table I , the pH of the solution was adjusted to pH 6.5 and it was put on a CM-Sephadex C-25 column (5x 30mm) equilibrated with 20 mMsodium phosphate buffer, pH 6.5. The flow-through fractions were collected and monitored by their absorbancy at 280nmand then were dialyzed against 0. 1 % acetic acid for amino acid sequence analysis.
In the case of P. aeruginosa elastase, this ion-exchange chromatography procedure was omitted because of the very small amounts used. ethylester solution (2x 10~3m) was added and the absorbance change at 237nm was recorded using a Jasco UVIDEC 610C spectrophotometer.
Active site titration of subtilisin BPN' was done by the method of Bender et al.i6) using NJrarts-cinnamoylimidazole.
SDS-polyacrylamide gel electrophoresis.
SDS-PAGEwas done by the method of Laemmli using 10% polyacrylamidegel.17) Molecular weight was estimated using standard proteins as follows: phosphorylase b (97,000), bovine serum albumin (66,000), ovalbumin (45,000), carbonic anhydrase (29,000), and soybean trypsin inhibitor (21 , 000). with sw-ATindicated that this proteinase activity was inhibited by sw-AT, though full inhibition of one mole of BPN' apparently required about a five-fold molar excess of SW-AT (Fig. 2) . This is a reflect of the weakness of inhibition and does not mean a 1 :5 complex formation. The weakness is also shown by the large amount of 36kDa component in SDS-PAGE( Fig. 1) which represents the species of inactivated sw-AT.3) A trial for isolation of the 63 kDa component by the same method as that used for isolation of the complex of trypsin The NH2-terminal amino acid sequence with the CM-Sephadex C-25 flow-through fraction of each proteinase digest of sw-AT was analyzed and the results were listed in Table II for the product by lysylendopeptidase are the same as those obtained by digestion with trypsin. Chymotrypsin can produce a peptide of its NH2-terminal amino acid sequence beginning with valine (Table II) . This sequence coincides with that beginning from the third residue in the new sequence by lysylendopeptidase digestion.
Chymotrypsin can limitedly cleave the Tyr-Val peptide bond that is two residues away from the cleavage site by lysyl- In the papain digest, the sequence already known, Val-Tyr-Val-ArgPro-Pro-Ile-Valà" à"à", is found within one of the newsequences, Ser-Ser-Lys-Val-Tyr-Val-ArgPro-Proà"à"à". It is nowclear that trypsin reacts with the Lys-Val peptide bond. Another new sequence should begin with the third residue of the intact NH2-terminus of sw-AT. In the P. aeruginosa elastase digest, we could identify three kinds of sequences as follows: the sequence from the original NH2-terminus, the sequence identical with that obtained by chymotrypsin digest, and a sequence includ- peptide bond. In Fig. 3 This should be evidence of exposure of this region on the molecular surface. In sw-AT, the corresponding region should also be exposed on the surface. Compared with the case of a-1-proteinase inhibitor, in sw-AT, there exist excess six amino acid residues between Ser and the following Pro-Pro sequence. These additional amino acids are thought to make a more distinctly exposed region than that of a-1-proteinase inhibitor and, consequently, sw-AT should be easily attacked by several proteinases in this region. The NH2-terminus of sw-ATalso seems to be on the molecular surface judging from the cleavage of Thr3-Asn4 and Leu5-Ser6 bonds by papain or subtilisin BPN' and subtilisin Carlsberg, respectively. Silkworm-AT can make a stable complex with trypsin but not with lysylendopeptidase ( Fig. 1) , but the peptide bond recognized by both enzymes is the same one (Lys-Val). The difference in the stability of acylated proteinases may originate from subtle differences of active site structures of both proteinases, and, in other words, the Lys-Val bond in SW-AT can recognize these proposed differences. Also with subtilisin Carlsberg and BPN', SW-AT seems to recognize the differences of active 
